Introduction
The landed component of the Mars Surveyor 1998 missions, the Mars Polar Lander (MPL), and the two New Millennium Microprobes will reach the south polar region of Mars on December 3, 1999. The lander's cameras, meteorology instruments, and thermal/evolved gas analyzer will study the subsurface, surface, and atmosphere near its landing site. The Microprobes [Smrekar et al., 1999 ] carry thermal and evolved-water experiments. Both investigations are focused on understanding the distribution of volatiles (water and CO2) and the present and past climate.
The MPL and Microprobes will land on the south polar layered deposits, which partially cover the region poleward of 70øS latitude [Tanaka and Scott, 1987] . Like on Earth, the polar regions of Mars are strongly influenced by seasonal and climatic cycles, making them ideal sites for landed experiments. The MPL will make in situ observations of temperature, atmospheric pressure, and wind, as well as the daily and seasonal exchange of volatiles such as CO2 and water between the subsurface, surface, and atmosphere. Ground ice may be found within the 0.5-m vertical reach of its robotic arm [e.g., Leighton and Murray, 1966] . The stratigraphy within the layered deposits is thought to be related to variations in Mars'
•Department of Earth and Space Sciences, University of California, Los Angeles. The MPL's robotic arm camera can image layering within excavated trenches, while the panoramic camera will search for layering exposed on nearby surface slopes. Seven calorimeters and an evolved gas analyzer will determine the amounts of CO2 and water (including hydrated minerals) in accessible surface materials. The Microprobes will estimate the water content and thermal properties of the near-surface layer at a depth of -0.3-1 m.
The range of target landing sites for MPL is limited by atmospheric entry constraints to latitudes between 74 ø and 76øS. These latitudes intersect a contiguous, dissected plateau of layered deposits between 170øW and 230øW longitude series of scientific workshops and studies (including this work). Engineering constraints required that the landing ellipse be placed upon a relatively smooth, flat surface with sparse coverage of rock, seasonal frost, or ice. Science considerations favored a site where material typical of the polar layered deposits in albedo, thermal inertia, morphology, and elevation might be accessible to the robotic arm and the panoramic camera. Mariner 9 and Viking Orbiter data allowed seasonal frost, kilometer-scale topographic obstacles, and atypical dark surfaces to be identified. Recent data from the Mars Orbiter Camera (MOC) and Mars Orbiter Laser Altimeter (MOLA) aboard the Mars Global Surveyor (MGS) spacecraft greatly aided the selection effort by providing measures of surface roughness (from both photometric and topographic variation), elevation, and regional slope. Because of the proprietary nature of these data, they are only summarized in the present work.
In anticipation of the landed missions, we review the current understanding of the surface properties of the south polar layered deposits, including new thermal inertia results and MGS data. The success of the missions' experiments depends greatly on the safety and scientific utility of the immediate landing site area. Currently, however, surface properties and processes can be inferred only from remotely sensed or theoretical results. We discuss the derived geologic, topographic, optical, and thermal properties of the landing site region and neighboring terrain. We begin by reviewing the spacecraft exploration of the region. We then discuss key issues in greater detail and summarize the properties of the landing site region. End-member scenarios interpret these troughs (1) as the result of mechanical erosion into a single, continuous stack of layers (e.g., wind-carved channels) [Cutts, 1973b] , (2) as the byproduct of preferential accumulation of sediment upon previously ice-covered surfaces [Cutts et al., 1979] , or (3) as continually evolving through insolation-driven sublimation and redeposition [Howard, 1978; Howard et al., 1982] . The model of Squyres [ 1979] incorporates elements of all three scenarios. The various ideas are reviewed in more detail by Carr [1982] and Thomas et al. [1992] .
Spacecraft Exploration of the South Polar
The southern layered deposits contrast with those in the north in several fundamental ways. In the south, outcrops of layers are observed not only within the margin of the residual ice cap, but also within expansive lobes of layered material that extend to lower latitudes. These lobes appear to be smooth or gently undulating (at the scale of 0.1 to 1 km pixel -1 images), but unlike much of the northern deposits, they are not covered by residual ice. Layers in the south crop out in equator-facing escarpments or highly asymmetric troughs, in contrast with the more symmetric troughs in the north [Schenk and Moore, this issue; Zuber et al., 1998 ].
The Mars Atmospheric Water Detector measured a summertime increase in water vapor over the north polar region but not the south [Davies, 1981 ] . This result is consistent with the thermally derived surface properties of the layered deposits (discussed below), namely, that the northern deposits contain water ice exposed at the surface, while the southern deposits are capped by a few centimeters of low thermal inertia material which may thermally and/or diffusively protect any ice in the deposits from sublimation [Paige et 
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Among many anticipated contributions from MGS, the combination of high-resolution MOC images and corresponding MOLA topographic profiles will revolutionize our understanding of the stratigraphy of the deposits. Images and topographic data relevant to the landing site selection are discussed below. Further discussion of these recent results is beyond the scope of this paper.
Results Relevant to the Mars Polar Lander and Microprobes
Here we describe in greater detail several topics that are of prime importance for the interpretation of scientific results from the MPL and Microprobes. We review the current understanding of each topic here and integrate them in the following section.
Surface Age of the Layered Deposits
The southern layered deposits lie unconformably upon units classified as Noachian to Middle Hesperian (4.5 to 3.3 Ga) [Tanaka and Scott, 1987 Much of the south polar region is of similar color, albedo, and thermal inertia. The continuity in color and albedo can be explained by the widespread presence of at least-10 gm of bright dust [Herkenhoff and Murray, 1990a] . However, the low thermal inertia results are representative of a layer at least a few centimeters thick. Accordingly, the south polar region may be mantled by at least a few centimeters of typical Mars dust or perhaps by a sublimation lag deposit. The erosion (sublimation) of the layered deposits at both poles may produce the dark, low-inertia material which collects in topographic traps and is transported by saltation. The possible polar origin of this dark material and its relationship to the more ubiquitous bright material are key unknowns. For example, the darker, less red regions within the layered deposits (not within depressions or craters) may be regions where bright material has been removed, exposing the true color of the layered deposits, or may be unresolved accumulations of dark material.
The possibility that a dust mantle or sublimation lag covers the southern layered deposits raises the question of whether MPL's robotic arm will be able to access the "pristine," presumably volatile-rich layered deposits. The thickness of the surface layer is highly uncertain. If a sublimation lag, its thickness may be self-limited to the length scale of either vapor or thermal diffusion [e.g., Hofstader and Murray, 1990] . Meter-thick, local concentrations of aeolian bright or dark material could also inhibit the lander's access to the layered deposits. These issues are poorly addressed with currently available data, although radar results provide some insight. While the radar return from the south polar layered deposits was not distinguishable from noise, it is clearly not the "stealth" radar signature indicative of meter-thick (or deeper) deposits of low-density material [Muhleman et al., 1991 ].
An issue of major importance to the safety of MPL is the nature of the surface at the lander's physical scale. Thermal observations indicate that the surface is generally free of rocks and boulders compared to areas such as the Viking and Pathfinder landing sites. Regional slopes appear not to pose a major hazard. Rather it is smaller features such as the grooves and texture visible at the -10-m scale (e.g., Figure 3d Consistent with the above discussion, our derived thermal inertias are both systematically lower and less dependent on latitude than the previous results. Albedo is derived simultaneously with inertia and provides a means of assessing the model's accuracy and self-consistency. In both hemispheres, derived albedos differ from measured albedos by <0.1. However, no combination of model dust parameters completely removed the latitudinal gradient in derived albedo (which is not observed in the measured albedos). This could be due to an anomalous, slow seasonal warming of high latitudes not accurately reproduced by the model. The thermal inertia results should not be significantly affected by such an error.
